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Devices for glass melt delivery and methods for using them 
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Field of the Invention 

The present invention relates to glass melt delivery devices. 
Background of the Invention 

5 Precious metals, and especially the platinum group metals ('TGM"), have been 

and continue to be used in the glass industry in processes for melting and heat-shaping 
special glass. 

It is well known that PGM materials have high melting points, high heat 
S stability, high mechanical strength, and resistance to abrasion. Because of these 

5 10 properties, PGM materials are particularly suitable for the production of construction 

;5 parts that come into contact with high temperature liquids, such as glass meU. PGM 

materials suitable for parts that come in contact with glass melt include platinum, and 
alloys of platinum and/or other PGM metals, and may include minor amounts of base 
metals as alloys or additives. PGM materials typically used in the glass industry 
1 5 include fine platinum, PtRhl 0 (platinum-rhodium alloy with 1 0% rhodium,) or 
platinum that contains a small amount of finely divided refractory metal oxide, for 
5 example, zirconium dioxide. The use of zirconium dioxide with platinum increases the 

strength and high-temperature creep resistance of the platinum, and is called fine grain 
stabilized platinum ("FGS"). 

20 Components and devices for molten glass products are typically used for 

mehing, refining, transporting, homogenizing and portioning of molten glass, and are 
well known to persons skilled in the art. 

These components for delivery of glass melt are usually constructions of PGM 
material. Alternatively, they may be made of other high heat stability materials such as 
25 for example, fireproof ceramics, or base metal materials with a thin-walled protective 
PGM covering. The covering may be in the form of thin sheet metal or a surface 
coating applied by methods known in the art, including but not limited to plasma 
spraying and flame spraying. 

The components that carry glass melt are often precious metal sheets 
30 constructed as thin-walled pipe systems. The molten glass flows through the pipe 
systems with temperatures of between about lOOO^C and about 1700°C. The pipe 
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systems are typically surrounded externally by an insulating and supporting ceramic 
held by supporting metal constructions, for example metal boxes- 

A feeder device is typically used to feed in, or to meter and to portion the glass 
melt into the appropriate moulds of processing machines, for example, pressing 
5 machines, blowing machines, and press-blowing machines. The feeder is made up of a 
feeder head, feeder needle and feeder nozzle, also called a delivery nozzle. The use of 
feeders for glass melt delivery is well known to persons skilled in the art. 

The temperature control in these components plays an essential role due to the 
high temperatures of operation, which is typically in the range of about lOOOT to about 
10 1700''C. To enable controlled supply or removal of heat, the components are heated 
electrically in some cases. This can be done either indirectly by additionally installed 
heating conductors, or directly by resistance heating of the PGM components of the 
nozzle. In the case of direct heating, the precious metal sheet acts as the heating 
y conductor. The electrical energy introduced to the PGM sheet is converted into heat 

^ 15 due to specific electrical resistance of PGM. 

w 

j| To be able to draw electrical energy into the component at the various places 

U through the insulation, heating flanges or heating vanes are used. These establish the 

^fl connection fixm the current source, for example the power cable or conductor rail of a 

Jtj transformer, to the precious metal component. The shaping and dimensions of the noble 

20 metal component and the shaping, dimensions and positioning of the current feeds are 

critical for canrying electrical current and for local evolution of heat during direct 

heating. 

For portioned generation of glass drops or glass strands by the glass melt feeder, 
certain processing parameters must be adhered to precisely. In most cases, an accuracy 

25 of about ±rc processing temperature is necessary. It is essential for the weight of the 
glass drops or glass strands to be highly constant, in practice within a variation of about 
±1%. In some cases, for example in the case of relatively small drops of less than 100 
grams, the permitted deviation in weight is significantly less than one gram. Further, it 
may also be important to adhere to a defined drop shape, depending on the glass end 

30 product to be produced. In these cases, the length-width ratio of the drop requires 
particular attention. 
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The construction and temperature control of the delivery nozzle are critical to 
controlling glass temperature, drop weight and drop shape during the delivery of glass 
melt. 

Figure 1 shows in three detailed diagrams (a), (b) and (c) the construction of a 
5 feeder as typically known in the art, shown in axial half-section. 

Detailed diagram (a) illustrates the fundamental construction of atypical feeder. 
The feeder comprises the conically shaped feeder head (1), in which the dome-shaped 
tip of the feeder needle (2) ends. The feeder nozzle, also called the delivery nozzle (3), 
comprises a conical funnel-shaped section (4) and a cylindrical end piece (5). The 
I* 1 0 feeder nozzle sits flush on the feeder head (1). The feeder head and feeder nozzle are 

P made of a thin PGM sheet and are surrounded on the outside by complementary and 

interlocking ceramic components (6), (7), against which they are held with PGM 
J flanged rings (8), (9), (10) at the ends. The feeder nozzle has a take-off bar (1 1) that can 

O protrude to a greater or lesser degree over the lower flanged ring (10). The delivery 

1 5 block (7) is mounted in a ring holder (12) of steel. 
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Such an unhealed construction of the feeder device has the limitation that heat is 
withdrawn from the glass flux to an intolerable degree, especially in the critical region 
of portioning and shaping. 

Detailed diagrams (b) and (c) show heated nozzle constructions according to the 
20 prior art. 

Detailed diagram (b) shows an indirectly heated feeder nozzle in axial half- 
section (3"), which is fixed to the delivery block (7') via flanged rings (9*), (10*) at the 
ends. The delivery block (7) has spiral or twisting grooves on the inside (13), into 
which a heating coil (14) of noble metal, for example, platmum or platinum alloy wire 
25 is inserted. The connection to the electrical current supply (transformer) (15) passes 
through bores in the ceramic component (7'). 

In this construction, the conical (4') and in part the cylindrical (5') section of the 
delivery nozzle (3') and the delivery block (T) are heated. However, the glass suffers 
the greatest heat loss on the under-side of the delivery nozzle due to radiation of heat 
30 and removal via the free surface of the flanged ring (10') and take-off bar (1 1'). As a 
result, the lower part of the delivery nozzle cools to a greater degree at the take-off bar 
(1 1'), and therefore the glass cools at this particularly critical place. 
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Detailed diagram (c) shows a directly heated feeder nozzle in axial half-section, 
(3"), that is fixed to the interlocked delivery block (7") via flanged rings (9"), (10") at 
the ends. Current feeds (vanes) (16), (17) connected to the electrical current source 
(transformer) (15') are shaped on to the flanged rings (9*0, (10"). In this construction, 
the entire funnel of noble metal (3") with the conical (4") and cylindrical (5") section is 
electrically directly heated. 

This construction also has the limitation that more heat is withdrawn than can be 
supplied in the conical region, especially in the lower region, via the large free surface 
of the flanged rings. 

The present invention is an improvement over these known constructions. 
According to present mvention, a device comprised of an electrically directly heated 
delivery nozzle for glass melt that utilizes PGM material is provided. This device is 
constructed so that it does not have the disadvantage of excess heat withdrawal from 
the system. Additionally the device of the present invention provides regulatable, 
effective heating of the delivery nozzle and therefore of the glass flux, particulariy in 
the critical region of portioning and shaping. 

Summarv of the Invention 

The present invention provides a device for heating glass meh and methods for 
using this device. This invention provides a device that comprises a delivery nozzle for 
glass melt that is heated directly and through an electric current source. The nozzle 
contains at least one PGM material, mounted in a ceramic component in an interlocked 
manner and attached to the ceramic component with axial flanged rings at the ends. 

According to one embodiment of the present invention, the delivery nozzle is 
comprised of a conical funnel-shaped part and a cylindrical end piece. The cylindrical 
end piece of the described nozzle has a take-off bar that is connected through a flanged 
ring to a cylindrical heating ring of PGM material. The cylindrical heating ring is 
arranged in a ceramic component coaxially at a distance around the cylindrical end 
piece, and it is attached to a lower flanged ring adjacent to the take-ofif bar. 

Current feed metal sheets of PGM, which may be referred to as "PGM metal 
sheets" are also attached to the cylindrical heating ring. Preferably, the PGM metal 
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sheets are arranged radially on opposite sides, positioned axiaily with the surface, and 
passed through slits in the ceramic component. 

Under another embodiment, the present invention provides a device comprising: 

a. a ceramic component; 

b. a cylindrical heating ring, wherein said cylindrical heating ring is located 
within the ceramic component; and 

c. a delivery nozzle, wherein said delivery nozzle is comprised of at least one 
platinum group metal. 

Under a preferred sub-embodiment, the present invention provides a device 
comprising: 

a. a ceramic component, wherein in said ceramic component are slits; 

b. a nozzle, wherein said nozzle comprises a conical funnel shaped part, and a 
cylindrical end piece, and said funnel shaped part is located adjacent to said 
cylindrical end piece; 

c. an upper axial flanged ring; 

d. a lower axial flanged ring; 

e. a take-off-bar located distal to the end of the cylindrical end piece that is 
adjacent to the conical funnel shaped part and adjacent to said lower axial 
flanged ring; 

f. a cylindrical heating ring located within said ceramic component, in contact 
with said lower axial flanged ring, and coaxial to said cylindrical end piece; 
and 

g. at least two current feeds sheets, wherein said current feed sheets are 
attached to said cylindrical heating ring and arranged radially on opposite 
sides and axial to the lower flanged ring and pass through said slits. 

The construction according to the present invention provides a regulatable, 
effective heating of the delivery nozzle and therefore of glass flux, particularly in the 
critical region of portioning and shaping. 
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Brief Description of the Figures 

Figure 1. Figure 1 is a representation of the construction of a feeder as known 
in the art, in axial half-section, in three detailed outline diagrams (a), (b) and (c). 

Figure 2. Figure 2 provides two detailed outline diagrams (a) and (b) showing 
the construction of a device according to the present invention in axial half-section 
(detailed diagram (a)) and in the cross-section of plane A - A (detailed diagram (b)). 

Detailed Description of the Invention 

The present invention provides a device for heating glass melt. According to 
the present invention, a cylindrical heating ring is arranged within an insulating ceramic 
component. This cylindrical heating ring is heated electrically by resistance heating. 
This heating acts indirectly on an inner cylindrical section of a delivery nozzle, and 
thus on the glass flux. Additionally, as the current flows over the heating ring, it flows 
over a lower flanged ring adjacent to a take-off bar, and also in part over the inner 
section of the delivery nozzle. The described construction and appropriately chosen co- 
ordinated material thickness ensure more intense heating of the cylindrical part of the 
delivery nozzle and the take-offbar. Preferably, current feed metal sheets (vanes) at 
least partly enclosed in the ceramic, also act as heating conductors. Consequently, the 
ceramic component is also heated, preventing cold places at the transition from the 
vane to the heating ring, and also preventing heat withdrawal from the ceramic 
component and from the device. 

The preferred embodiments of the present invention will now be described. 
These embodiments are presented to aid in an understanding of the present invention 
and are not intended, and should not be construed, to limit the invention in any way. 
All alternatives, modifications and equivalents that may become obvious to those of 
ordinary skill in the art upon reading the disclosure are included within the spirit and 
scope of the present invention. Further, this disclosure is not intended to be a treatise 
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on delivery nozzles. Readers are referred to appropriate available texts on this subject 
for additional information as necessary. 

According to the present invention, a device for delivering glass melt is 
provided. The device comprises a ceramic component and a delivery nozzle. 

The ceramic component is comprised of a ceramic material. Ceramic materials 
are well known to persons skilled in the art. Located within the ceramic component is a 
cylindrical heating ring that preferably is comprised of at least one PGM material. 

The delivery nozzle is also preferably comprised of at least one PGM material 
and permits the delivery of glass melt. It preferably contains a conical funnel and 
cylindrical end piece, wherein one end of the conical funnel is proximal to one end of 
the cylindrical end piece. The delivery nozzle is mounted in an interlocked manner in 
the ceramic component and fixed to the ceramic component by axial flanged rings. 

Further, there are preferably at least two axial flanged rings. When there are 
two axial flanged rings, these rmgs are preferably located at each end of the delivery 
nozzle. When they are located at each end of the delivery nozzle, the flanged ring that 
is located at the funnel end of the nozzle that is distal to the cylindrical end piece may 
be referred to as the "upper flanged ring," and the other flanged ring, which is located 
at the end of the cylindrical end piece distal to the funnel may be referred to as the 
"lower flanged ring." 

Preferably, the delivery nozzle of the present invention also comprises a take- 
off bar located at the lower end of the cylindrical end piece and adjacent to the lower 
flanged ring. 

The aforementioned cylindrical heating ring that is located within the ceramic 
component is located coaxially around the cylindrical end piece. The cylindrical 
heating ring, which has a lower edge and an upper edge, is also preferably joined to the 
lower flanged ring at the lower edge. The lower edge refers to the edge of the 
cylindrical end piece that is distal to the funnel portion of the delivery nozzle; the upper 
edge refers to the edge of the cylindrical end piece that is proximal to the funnel portion 
of the delivery nozzle. 

The cylindrical heating ring is preferably heated by an electric current source. In 
one sub-embodiment, feed metal sheets are passed through slits in the ceramic 
component to the cylindrical heating ring and when supplied with electricity heat the 

- 7 - 

File:2984 2 



13179 



cylindrical heating ring. Further, there are preferably at least two feed metals sheets 
and the components of a pair of feed metal sheets are located on opposite sides of each 
other and positioned axially. The feed metal sheets are preferably comprised of at 
least one PGM material. 

According to the present invention, the distance between the cylindrical heating 
ring and the cylindrical end piece is preferably about one to three times the wall 
thickness of the cylindrical end piece. 

Under one embodiment of the present invention, the height of the cylindrical 
heating ring extends approximately over the total height of the cylindrical end piece, in 
order to achieve controlled heating. The lower edge of the heating ring can be adjoined 
flush to the flanged ring adjacent to the take-off bar, can likewise be closed off flush 
with the take-off bar, or can protrude over the plane thereof to a greater or lesser 
degree. 

In another embodiment, the heating ring can extend beyond the plane formed by 
the take-off bar, in order to heat this space by radiation. 

In a preferred embodiment, radially arranged current feed metal sheets of PGM 
material are positioned axially with respect to the cylindrical heating ring, are arranged 
on opposite sides of the cylindrical heating ring, and have about the same height as the 
heating ring. Two current feed metal sheets may be attached at an angle of about 180° 
to one another. This ensures a uniform local flow of current in the component. 
However, several pairs of current feed metal sheets can also be attached, preferably 
with each set of two being at an angle of about ISO'' to one another, and distributed an 
equal distance from one another on the circumference. This results in a particularly 
uniform local flow of current in the component. 

The device of the present invention is preferably comprised of fine platinum, 
platinum-rhodium alloy with 10% rhodium, or fine grain stabilized platinum, or 
mixtures thereof. 

The device of the present invention may be used to heat glass melt. Under one 
embodiment, electricity is send through the metal feed sheets to heat the cylindrical 
heating unit. As the current is carried, the lower flanged ring also carries the 
electricity, and the PGM material of the delivery nozzle, which lines the lumen of the 
nozzle is also heated. This method of heating allows for efficient heating of glass 
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metal, which may be applied to moulds or for other uses that are now known or that 
come to be know to persons skilled in the art. 

Figure 2 shows by way of example in two detailed outline diagrams (a) and (b) 
the construction of a device according to the invention, in axial half-section (detailed 
5 diagram (a)) and in the cross-section of plane A - A (detailed diagram (b)). 

The directly heated feeder nozzle (delivery nozzle) (3'") of the invention is 
comprised of a conical funnel-shaped section (4'") and a cylindrical end piece (5"'). The 
feeder nozzle is made of thin PGM sheets and is surrounded on the outside by the 
complementary and interlocking supporting ceramic component (7"% against which it 
10 is held by PGM flanged rings (9'"), (10"') at the ends. The feeder nozzle has a take-off 
bar (11'") that protrudes over the lower flanged ring (10"'). The delivery block (7'") is 
mounted in a ring holder (12'") of steel. A cylindrical heating ring (18) of 
approximately the same height of PGM material is arranged coaxially around the 
O cylindrical end piece (5"'). At a distance of about two wall thickness, the lower edge of 

}^ 1 5 the heating ring is attached by welding, and is flush with the lower flanged ring (10"') 

r adjacent to the take-off bar (11"'). Two radially arranged current feed metal sheets (19), 

0 (20) of PGM material positioned axially with the surface are attached by welding to the 

heating ring (1 8) on opposite sides, at an angle of about 1 80°. These are passed through 
% slits in the ceramic component (?"') and connected to the current source (transformer) 

0 20 (1 5") on the outside via current feed tracks (21). 
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